Abstract. Populus euphratica plays an important role in the ecological balance of desert areas. In order to provide references for the afforestation design and management of Populus euphratica, we studied the relationship between Populus euphratica's volume and DBH in Alar. We have measured the volume, DBH, tree age and other indicators of 78 strains of Populus euphratica in Alar region, and distributed the modeling samples and test samples in accordance with the order of tree age from small to large. So the modeling sample contains 59 individuals, and test samples contain 19. For modeling samples, we obtained the optimal regression model between the volume and DBH by SPSS software. For the test samples, the overall relative error of the model is -4.81%, the average relative error is -4.29%. The accuracy is so high that the regression model can be used to estimate the volume of Populus euphratica.
Introduction
The Populus euphratica is a rare and precious forest resource in the desert area. Growing in the desert all year round, it has strong vitality for cold, drought, salt and wind resistance, and plays an important role in stabilizing the ecological balance in the desert river area, preventing wind and fixing sand, regulating the climate of oasis and forming fertile forest soil. Especially in the southern Tarim Basin of Xinjiang, the desert climate is particularly intense. Populus euphratica is like a green Great Wall, which tightly locks the expansion of mobile dunes. The huge role of Populus euphratica plays in desert is difficult to be estimated in general terms.
At present, the research on Populus euphratica is mainly focused on the study of physiological characteristics such as photosynthetic activities [1] [2] [3] [4] , the influence of drought stress on Populus euphratica [5] [6] , community structure [7] [8] [9] [10] [11] , leaves [12] [13] and so on. Volume and DBH are two main factors of tree investigation. Compared with volume, DBH is easy to get, while volume is relatively concerned. However, there are few reports on the relationship between Populus euphratica's volume and DBH. Therefore, in this paper we attempted to test a certain number of Populus euphratica's DBH and volume in Alar area, analysis of the relationship between DBH and volume, establish a regression model to provide convenience for the investigation of Populus euphratica.
Materials and Methods

Data Material
In the vicinity of the Tarim River, Alar City and 12 groups around, different types of soil samples were selected to collect Populus euphratica's volume (unit:m 3 ) and DBH (unit: m). A total of 78 sets of data were obtained for establishing regression models and model tests. In order to ensure that the model samples and test samples are evenly distributed, all the samples are arranged in ascending order of age, one strain is taken from every three strains as the test sample, and the rest is used as the modeling sample. Therefore, about 1/4 of the test samples and about 3/4 of the modeling samples were obtained. So the modeling sample contains 59 individuals, and test samples contains 19.
Methods
Model selection: Take the volume in the modeling sample as the dependent variable, the DBH as the independent variable, we drew the scatter diagram. Through the analysis of the scatter diagram, we selected 10 common kinds of curves as fitting curve, which were Linear, Logarithmic, Quadratic, Cubic, Compound, Power, S, Growth, Exponential and Logistic.
Adaptive test: The test sample is imported into the established regression model to calculate the theoretical volume. By comparing the actual value with the theoretical value, the total relative error and average relative error of the regression model are calculated respectively, which used to measure whether the established regression model meets the accuracy criteria.
Results and Analysis
Take the volume as the dependent variable, the DBH as the independent variables. According to the data obtained from the modeling samples, we drew the scatter diagrams as shown in figure 1 below. From the scatter diagram we can see that volume and DBH show a trend of curve growth. The correlation coefficients between them are shown in Table 1 The correlation coefficient between volume and DBH reaches 0.951, so there is a strong positive correlation between volume and DBH.
The relationship between volume and DBH was fitted using the selected 10 kinds of models by the SPSS software. The parameters of each fitting curve are shown in table 2 below. The results show that the R squared of all equations is larger than 0.930, and the Sig is less than 0.05, and F value is much larger than F (1, 57) =2.79, indicating that all the models fitted out are meaningful. The R square of the power function is the largest, which is 0.984, and the F value is 3481.671, which is higher than the F value of other fitting models. Therefore, the optimal model is the power function equation. So the regression model is 
Adaptive Test
The Eq.1 is applied to the test sample. The test results are shown in Table 3 below: The total relative error is: 
The average relative error is 
Therefore, the regression model has a high accuracy.
Summary
The volume and DBH of Populus euphratica in Alar are of great significance for the determination of the ecological balance in desert areas and for the determination of biomass. Compared to the determination of DBH, the measurement of volume takes time and effort. Therefore, the regression equation of the volume on the DBH is established in this study, that is
. It can provide reference for the afforestation design and management planning of the Populus euphratica forest.
In the technical regulations promulgated by the Ministry of Forestry, the control range for error should be within ± 3% (Ministry of Forestry, People's Republic of China, 1990), but in practice, it is generally considered that the relative error is less than ± 5%, indicating that the volume table meet the accuracy requirements [14] . In this paper, since the model has a total relative error of -4.81% and an average relative error of -4.29%, it also provides a new and effective method for the forestry department to calculate the volume.
